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(57) Abstract 



The present invention relates to a method for transmitting a message to a mobile station, which method comprises the steps of: 
storing a predetermined message in a memory means, and specifying a receiver for the message stored, the receiver consisting of one or 
more mobile stations. In order to improve user-friendliness associated with transmission of messages, the method comprises the steps of: 
specifying an area corresponding to the message stored, monitoring the location of the receiver specified for the message, and retrieving 
said message from the memory means and transmitting it to the user of a receiving mobile station when the receiving mobile station arrives 
in said area. 
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METHOD FOR TRANSMITTING A MESSAGE TO A MOBILE STATION 

The present invention relates to a method for transmitting a mes- 
sage to a mobile station, which method comprises the steps of: storing a pre- 
determined message in a memory means, and specifying a receiver for the 
5 message stored, the receiver consisting of one or more mobile stations. Fur- 
thermore, the invention relates to a mobile communication system comprising 
a mobile services switching centre, radio means having a data transmission 
connection to the mobile services switching centre for setting up a connection 
to mobile stations by radio signals, and memory means for storing a message 

1 0 designated for one or more mobile stations. 

In known mobile communication systems, such as the GSM system 
(Global System for Mobile Communications), short messages in the form of 
text can be transmitted to a subscriber, the system transmitting the messages 
to the receiver almost immediately after the sender has sent the message. 

15 An object of the present invention is to improve the user-friendliness 

of known mobile communication systems and to provide a wider range of op- 
portunities for the subscribers of a mobile communication system for transmit- 
ting messages to other subscribers of the system or to the subscribers them- 
selves. This objective is achieved by the method of the invention, the method 

20 being characterized by comprising the steps of: specifying an area corre- 
sponding to the message stored, monitoring the location of the receiver speci- 
fied for the message, and retrieving said message from the memory means 
and transmitting the message to the user of a receiving mobile station when 
the receiving mobile station arrives in said area. 

25 The invention is based on the idea that the user-friendliness of the 

mobile communication system is dramatically improved when the subscribers 
are given the option of specifying a reception area for messages they have 
transmitted. In that case, a message designated for a receiver is not transmit- 
ted to the user of a receiving mobile station until a mobile station specified as 

30 the receiver of the message arrives in the reception area. This may take place 
either by the mobile communication system not transmitting the message to 
the receiving mobile station until the receiving mobile station arrives in the re- 
ception area or, alternatively, by the mobile communication system transmit- 
ting the message at an earlier stage to the receiving mobile station, when it 

35 arrives in the radio cell in which the reception area of the message is located, 
for example. The receiving mobile station then transmits the message it has 
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received to the user by a user interface not until the mobile station has arrived 
in the reception area. The latter alternative is advantageous in that if a mobile 
station which comprises a GPS receiver is in question, for example, the mobile 
station does not need to transmit its location co-ordinates to other parts of the 
5 system, but it can itself monitor when its location co-ordinates correspond to 
the reception area co-ordinates included in the message it has received. 

The invention enables the subscribers of a system to store recep- 
tion-area-dependent messages which are transmitted to a receiver not until/if 
the receiver arrives in the reception area. This opens up totally new opportuni- 
10 ties for the use of short messages, for example. In future, the short messages 
can be utilized in the following ways, for example: 

at home, a wife leaves a short message in the doorway (reception 
area) for her husband's mobile station, the short message reminding her hus- 
band to take his briefcase with him to work, 
15 a message can be left for a personal mobile station at the parking 

place of a summer residence, the message including a request to check that 
the gas tap is closed and the door is locked, 

a message can be left at a certain location in the Nuuksio outdoor 
recreation area, all mobile stations being specified as the receivers of the 
20 message, the message including information on the attractions at the location, 
a message can be left for all mobile stations in the doorways of 
hospitals and airports, the message including a request to switch off the mo- 
bile phones, and 

orienteerers are able to prove to have visited control points, i.e. the 
25 reception areas in which short messages are stored, by showing the short 
messages received by their mobile stations. 

The location of a mobile station can be detected by using any solu- 
tion. Naturally, the solution used for detecting the location then affects the ac- 
curacy with which the reception area can be specified. For example, if a mo- 
30 bile station having a GPS (Global Positioning System) or a corresponding 
electronic navigation device integrated thereto is in question, then the mobile 
station can be arranged to transmit location information at given intervals to 
other parts of the system in accordance with the invention, and the location 
detection of the mobile station can then be based on this information. 
35 Alternatively, in the GSM system, for example, the location of a mo- 

bile station can be detected by utilizing timing advance assigned to it by a 



WO 99/26431 



PCT/FI98/00856 



3 

base station, the timing advance being directly proportional to the distance 
between the mobile station and the base station. The mobile station can be 
located by combining information on the timing advance with some other in- 
formation, on the sector of the base station in which the mobile station is lo- 

5 cated, for example. 

Furthermore, it is conceivable that a GSM mobile station, for exam- 
ple, can be located using measurement results it has reported. In other words, 
the mobile station of the GSM system informs, at given intervals, other parts of 
the system of the signal strength at which it receives the signals transmitted on 

10 a broadcast channel by the six base stations it receives best. The location of 
the base station can then be estimated on the basis of this information. 

A mobile station can also be located on the basis of measuring the 
propagation delay of the signals the mobile station has received from the base 
stations. In other words, when the base stations are mutually synchronized to 

15 transmit signals at accurately defined moments of time, the location of the mo- 
bile station can be detected by measuring the time it takes for the mobile sta- 
tion to receive the signals of different base stations. The mobile station can be 
located by determining the propagation delay to several base stations. 

The most significant advantages of the method of the invention in- 

20 elude dramatically improved user-friendliness and a wider range of opportuni- 
ties to transmit messages to other users of the system, providing entirely new 
opportunities for the use of short messages, for example. 

In a preferred embodiment of the method of the invention, specify- 
ing the area corresponding to the message comprises the steps of: entering 

25 said area, storing the message in the memory means from said area by using 
a mobile station, and in connection with storing the message, storing in the 
memory means information indicating the location of the mobile station used. 
The embodiment of the invention enables the reception area to be specified in 
an extremely simple manner which does not require map co-ordinates to be 

30 fed, for example, or the use of other auxiliary devices together with the mobile 
station. 

Furthermore, the invention relates to a mobile communication sys- 
tem to which the method of the invention can be applied. The mobile commu- 
nication system of the invention is characterized in that the system comprises: 
35 means for storing in the memory means information indicating a reception area 
corresponding to the message stored in the memory means, monitor means 
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for monitoring the location of at least one mobile station, for which mobile sta- 
tion a message is stored in the memory means, and transmitter means which 
are responsive to the monitor means for transmitting the message stored in 
the memory means to the mobile station monitored when said mobile station is 
5 located within the reception area corresponding to the message in question. 

The preferred embodiments of the method and mobile communica- 
tion system of the invention are disclosed in the attached dependent claims 2 
to 5 and 7 and 8. 

In the following, the invention will be described in more detail by 
1 0 way of example with reference to the accompanying figures, in which 

Figure 1 shows a flow diagram of a first preferred embodiment of 
the method of the invention, 

Figure 2 shows a block diagram of a first preferred embodiment of 
the mobile communication system of the invention, and 
15 Figure 3 shows a block diagram of a second preferred embodiment 

of the mobile communication system of the invention. 

Figure 1 shows a flow diagram of a first preferred embodiment of 
the method of the invention. A message is stored in a memory in block A of 
Figure 1. The message in question may be a text message, such as a short 
20 message of the GSM system, for example, or, alternatively, a voice message 
dictated by a person who stores the message. The memory in which the mes- 
sage is stored can be located in connection with a mobile services switching 
centre. 

In block B, a receiver is specified for the message. This can take 
25 place, for example, in such a way that the person storing the message dials 
the telephone number of the receiver using his telephone, whereupon the di- 
alled number is also stored in the memory in connection with the message. 

In block C, a reception area is specified for the message. If the sub- 
scriber leaving the message is then located in the area which he wishes to 
30 specify as the reception area and, in addition, the subscriber is storing the 
message using his mobile station, then the mobile communication system lo- 
cates the subscriber and stores information on the location in the memory 
means in connection with the message. 

In blocks D and E, the location of the receiver of the stored mes- 
35 sage is monitored. In a mobile communication system of the GSM system 
type, for example, this may take place in such a way that every time a new 
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mobile station performs a location update to a new radio cell, a base station 
controller checks from the memory located in connection with the mobile serv- 
ices switching centre if therein is stored a message, the specified receiver of 
which is the mobile station in question and the reception area of which is lo- 
5 cated in the radio cell in question. If a stored message of this kind exists, the 
base station controller or some other network element starts monitoring the 
location of the mobile station, and if the mobile station enters the reception 
area, the base station controller directs the base station of the radio cell in 
question to transmit the message to the mobile station. 

10 Figure 2 shows a block diagram of a first preferred embodiment of 

the mobile communication system of the invention. The system of Figure 2 can 
be based on the GSM system that has been modified in accordance with the 
invention, for example. 

In connection with a mobile services switching centre MSC of Fig- 

15 ure 2 is arranged a service unit 1 and a database 2 in which a message can 
be stored which is designated for a particular subscriber in accordance with 
the invention. The message can be stored, for example, in such a way that the 
subscriber of a fixed telephone network PSTN calls using his telephone 3 to a 
given service number, whereupon his call is connected to the service unit 1. 

20 Voice messages are transmitted from the service unit to the telephone 3. By 
following these voice messages, the user of the telephone 3 has the opportu- 
nity to dial the telephone number of a message receiver, i.e. in the case of 
Figure 2, the telephone number of a mobile station MS, by DTMF signals (Dual 
Tone Multi-Frequency),for example. Next, the user of the telephone 3 is able 

25 to dial the co-ordinates of a reception area 4 associated with the message, 
and, lastly, to dictate the voice message. The service unit 1 stores the infor- 
mation dialled by the user and the voice message in the database 2. 

Alternatively, as distinct from the case of Figure 2, the user can 
store the message in the service unit database using a computer terminal, for 

30 example. In that case, the user can specify the co-ordinates of the reception 
area, for example, by a map user interface by using a mouse for pointing on 
the map at the location he wishes to specify as the reception area. 

When a connection between the telephone 3 and the service unit 1 
terminates in the case of Figure 2, the service unit 1 checks from a home lo- 

35 cation register HLR of the mobile services switching centre MSC in which cell 
the receiver of the message, i.e. the mobile station MS is located. In the fol- 
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lowing, it is assumed that the mobile station MS is located at a location MS(1) 
in a cell 6 of a base station BTS at a given time, i.e. in another radio cell than 
the one in which the reception area 4 is located. In that case, the service unit 1 
informs a base station controller BSC of a radio cell 5 in which the reception 
5 area 4 is located about the stored message. A control unit 7 of the base sta- 
tion controller then stores in a memory 8 information on the fact that for the 
mobile station MS a message exists, and the reception area of the message is 
in the cell 5. In addition, it stores in the memory 8 the co-ordinates of the re- 
ception area. 

10 In accordance with the invention, the mobile station MS comprises a 

GPS receiver or a receiver of some other navigation system and transmits its 
location co-ordinates at regular intervals in radio messages 9 via the base sta- 
tion BTS to other parts of the system. 

When the mobile station moves from the cell 6 to a location MS(2) 

15 in the cell 5, it transmits a location update to the base station BTS. In addition, 
it also transmits its location co-ordinates in the radio message 9. The control 
unit of the base station controller BSC then detects on the basis of the location 
update that the mobile station MS which has arrived in the cell 5 has, accord- 
ing to information stored in the memory 8, a message with a reception area in 

20 the cell 5. In that case, the control unit 7 of the base station activates a monitor 
unit to monitor the location co-ordinates transmitted by the mobile station MS 
in the radio message 9 and to compare them with the co-ordinates stored in 
the memory 8. In addition, the monitor unit can send a message 1 1 to the mo- 
bile station MS over a radio path, requesting the mobile station to transmit its 

25 location co-ordinates more frequently in the radio message 9. 

When the mobile station MS arrives in the reception area 4, i.e. a 
location MS(3), a monitor unit 10 detects this in such a way that the co- 
ordinates transmitted by the mobile station over the radio path correspond to 
the co-ordinates of the reception area stored in the memory 8. The monitor 

30 unit 10 then transmits a message to the service unit 1. The service unit identi- 
fies the mobile station in question on the basis of the message of the monitor 
unit 10 and retrieves the message stored in the database 2. Since the mes- 
sage is a voice message, the mobile services switching centre sets up a call 
between the service unit 1 and the mobile station MS, and the user of the mo- 

35 bile station MS hears the voice message stored for him in the reception area 
4. 



WO 99/26431 PCT/FI98/00856 

7 

If, as distinct from above, a text message instead of a voice mes- 
sage is stored in the service unit 1 database, there is no need to set up a call 
between the service unit 1 and the mobile station MS, but the message can in 
that case be transmitted to the mobile station MS in a short message, for ex- 
5 ample. 

The embodiment described in connection with Figure 2 can also be 
applied to a satellite-based mobile communication system. In that case, in- 
stead of using the base station BTS of Figure 2, the mobile station communi- 
cates directly with a satellite, and the above-described transmission of mes- 

10 sages takes place between the satellite and the mobile station. 

Figure 3 shows a block diagram of a second preferred embodiment 
of the mobile communication system of the invention. The mobile communica- 
tion system of Figure 3 can be a GSM system, for example. In the case of Fig- 
ure 3, the owner of a mobile station MS 1 is leaving a message for another mo- 

15 bile station, whereby the reception area of the message is the area 4, i.e. the 
same area in which the mobile station MS' is located. 

In accordance with the GSM specifications, the mobile station MS' 
continuously performs field strength (RSSI) measurements of the broadcast 
control channel BCCH of neighbouring cells BTS1 to BTS6. The mobile station 

20 MS' transmits measurement results in a manner known per se via the base 
station BTS to other parts of the network. In accordance with the invention, 
these measurement results can be utilized for locating the mobile station. In 
other words, when the owner of the mobile station MS 1 stores a message for 
some other mobile station by using the mobile station MS', the message is 

25 stored by transmitting a short message to the service unit 1 via the base sta- 
tion BTS. The short message includes information on for whom the message 
is designated, in other words, the telephone number of the mobile station MS, 
for example, and the text message. 

When the service unit 1 receives the short message transmitted to 

30 it, it detects that the message concerned is a short message for which a re- 
ception area is to be specified. In that case, the service unit 1 transmits a 
message to the mobile services switching centre, asking the mobile services 
switching centre to transmit the latest measurement report received from the 
mobile station MS' to the service unit, the measurement report indicating the 

35 identifiers of the six neighbouring base stations whose signals can be best 
received by the mobile station MS', and the signal strength at which the mobile 
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station MS' has received the signals of the neighbouring base stations. The 
service unit stores the information in question in the database 2 as information 
indicating the location of the mobile station. Next, the service unit 1 informs the 
base station controller BSC of the radio cell in which the reception area 4 is 
5 located about the message stored. The control unit 7 of the base station con- 
troller then stores in the memory 8 information indicating that for the mobile 
station MS a message exists, the reception area of which is in the cell 5. In 
addition, it stores in the memory 8 information indicating the location of the 
reception area, the information in this embodiment being composed of the 

10 measurement report. 

Next, the base station controller BSC operates in such a way that 
when the mobile station MS, being specified as the receiver of the message, 
performs a location update to the radio cell of the base station BTS, the moni- 
tor unit 10 of the base station controller BSC starts monitoring the measure- 

15 ment reports transmitted by the mobile station MS. When the monitor unit 10 
finally observes the measurement report transmitted by the mobile station MS, 
the report making reference to the same neighbouring base stations which are 
also referred to in the measurement report stored in the memory 8 and in 
which report the strength of the signals or the relations thereof correspond with 

20 a certain accuracy to the values of the measurement report stored in the 
memory 8, the control unit detects that the mobile station is located in the re- 
ception area. In that case the control unit 7 transmits a message to the service 
unit which retrieves from the database 2 the text message designated for the 
mobile station MS and transmits it in a short message to the mobile station 

25 MS. 

If the short message that is left using the mobile station MS' is des- 
ignated for all the mobile stations arriving in the reception area 4, the user of 
the mobile station can indicate this by dialling a specific number code instead 
of the telephone number of the receiving mobile station. In that case, the sys- 

30 tern of Figure 3 operates in the above-described manner with the exception 
that the monitor unit 10 of the base station controller monitors all the mobile 
stations arriving in the radio cell of the base station, whereby the text message 
stored is correspondingly transmitted to all the mobile stations arriving in the 
reception area 4. In that case, the control unit preferably keeps a record of the 

35 ones to whom the text message is already transmitted, so that the same text 
message is not repeatedly transmitted to the same mobile station. This can be 



WO 99/26431 



PCT/FI98/00856 



9 

avoided, for example, by the monitor unit 10 which, on grounds of keeping the 
record, takes care of not retransmitting the same message to a particular mo- 
bile station until after an hour or, alternatively, not until the receiving mobile 
station has been out of the radio cell of the base station BTS. 
5 It is to be understood that the above description and the related fig- 

ures are only intended to illustrate the present invention. Consequently, the 
present invention can also be utilized in other mobile communication systems 
than the GSM system mentioned above by way of example. It will be apparent 
to those skilled in the art that many variations and modifications can be made 
10 to the invention without departing from the scope and spirit of the invention 
disclosed in the attached claims. 
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CLAIMS 

1. A method for transmitting a message to a mobile station, which 
method comprises the steps of: 

storing a predetermined message in a memory means, and 
5 specifying a receiver for the message stored, the receiver consisting 

of one or more mobile stations, the method being characterized by 

comprising the steps of: 

specifying an area corresponding to the message stored, 
monitoring the location of the receiver specified for the message, 

10 and 

retrieving said message from the memory means and transmitting 
the message to the user of a receiving mobile station when the receiving mo- 
bile station arrives in said area. 

2. A method as claimed in claim ^characterized by 

1 5 specifying all mobile stations within the system as the receivers, 

monitoring the location of all the mobile stations approaching said 

area, and 

transmitting the message to the mobile stations arriving in said 

area. 

20 3. A method as claimed in claim 1 or 2, characterized in 

that said message consists of a text message, preferably of a short message. 

4. A method as claimed in claim 1 or 2, characterized in 
that said message is composed of a voice message, whereby the method 
comprises the steps of: 

25 setting up a call to the receiver when the receiver arrives in the 

area, and transmitting said voice message to the receiver. 

5. A method as claimed in any one of claims 1 to 4, charac- 
terized in that the area corresponding to the message is specified by: 

entering said area, 

30 storing the message in the memory means from said area by using 

a mobile station, and 

in connection with storing the message, storing in the memory 
means information indicating the location of the mobile station used. 

6. A mobile communication system comprising 
35 a mobile services switching centre (MSC), 
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radio means (BTS) having a data transmission connection to the 
mobile services switching centre for setting up a connection to mobile stations 
(MS, MS') by radio signals, and 

memory means (2) for storing a message designated for one or 
5 more mobile stations, characterized in that in that the system com- 
prises: 

means for storing in the memory means (2) information indicating a 
reception area (4) corresponding to the message stored in the memory means 
(2), 

10 monitor means (BSC) for monitoring the location of at least one 

mobile station (MS), for which mobile station a message is stored in the mem- 
ory means (2), and 

transmitter means (1, 7) which are responsive to the monitor means 
for transmitting the message stored in the memory means (2) to the mobile 

1 5 station (MS) monitored when said mobile station is located within the reception 
area (4) corresponding to the message in question. 

7. A mobile communication system as claimed in claim 6, char- 
acterized in that 

said mobile station (MS) comprises location means for detecting its 
20 location and transmitter means for transmitting information indicating the loca- 
tion of the mobile station to the other parts of the system (MSC, BSC) at pre- 
determined intervals, and that 

the monitor means (1 , 7) are arranged to receive the information in- 
dicating the location of said mobile station and monitor the location of the mo- 
25 bile station on the basis thereof. 

8. A mobile communication system as claimed in claim 7, char- 
acterized in that the monitor means (1 , 7) comprise means for transmit- 
ting a predetermined message to the monitored mobile station (MS) which is 
approaching the reception area (4) and that said mobile station (MS) is ar- 

30 ranged to transmit information indicating its location more frequently in re- 
sponse to the reception of said message. 
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